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Abstract. Over the past few years, the use of mobile personal devices has 
witnessed a widespread take-up. With wearable technology like head-up-
displays a new genre of educational technology is appearing to enhance 
contextualized learning. This paper reports about a Google Glass prototype for 
Inquiry-Based Learning (IBL). With the use of Google Glass we aim to bring 
learning to the next level providing a more seamless experience where Glass 
supports the learning- and inquiry-process just in time and in an unobtrusive 
way. This demo paper introduces the design and functionalities of Google Glass 
for the Personal Inquiry Manager (GPIM). The paper concludes with open 
issues for future research, especially focused on evaluation and future 
development. 
1 GPIM Implementation 
The weSPOT project (Specht et al., 2013) (Mikroyannidis et al., 2013) aims to foster 
scientific inquiry as the approach for science learning and teaching, linking everyday 
life with science teaching in schools using technology. weSPOT supports scientific 
concepts by relating them with personal curiosity, experiences and reasoning. The 
project has three main goals: implement a working environment that allows the easy 
linking of inquiry activities with school curricula and legacy systems, create a 
diagnostic instrument for measuring inquiry skills and work out a reference model to 
foster Inquiry-Based Learning (IBL) skills. This model consist of 6 phases:  
Students or learners formulate questions and hypotheses about issues that they 
wonder about. In the operationalization phase learners define the concepts within 
their topics that are unclear and make them distinguishable or measurable, in order to 
allow the empirical observations that will take place in the data collection process. In 
the data collection phase, learners collect evidences for their inquiries by taking 
pictures, recording videos or audio recordings. Once the data has been collected, 
learners are able to analyze these data in the data analysis phase. Data is treated and 
exploited to derive conclusions, extracting useful information or supporting decision-
making. In cases where an experiment has been performed, a statistical analysis can 
be required. Interpretation or discussion describes the relevance of the results 
confirming or rejecting the questions that have been posed before. This discussion 
should relate the obtained conclusions to the existing body of research, suggest where 
current assumptions may be modified because of new evidence, and possibly identify 
unanswered questions for further research. The last phase of the process is 
communication, where results, findings and conclusions are shared or published with 
colleges or stakeholders who may use these results afterwards. 
One aspect of this project is the development of mobile applications to support and 
structure the inquiry-process. To offer new interaction possibilities with the weSPOT 
inquiry environment we have developed the Google Glass Personal Inquiry Manager 
(GPIM). The GPIM (Glass PIM) is Glassware (a native application for Google Glass) 
to support the inquiry based learning process. The application supports currently three 
out of the six phases of the IBL model: the moment of curiosity that students can have 
or wonder moment, the question/hypothesis phase and the data collection phase. 
Figure 1 shows the screens that guide the user through these phases. 
 
 
Fig. 1. GPIM workflow. 
The user starts the GPIM to support his or her inquiry process. To activate the 
GPIM the student will not need to interact physically with the device. Just in time and 
in an unobtrusive way students are able to use their voice to launch the first screen. 
The voice command “Ok Glass, new inquiry” is a trigger that starts a new inquiry. 
During this initial phase, the user makes a statement about what he or she wonders 
about. For instance, a student notices that the shadows of the trees are larger in the 
afternoon than in the morning. This simple idea can trigger an entire spontaneous 
inquiry about the rotation and translation of the sun. 
 
From this initial screen, the users can formulate their wonder moment. The GPIM 
supports capturing the wonder moment via voice interaction. As the user taps the 
GPIM in this context, glass will start recording the student’s voice and via voice 
recognition capture this moment of curiosity.  
Now that wonder moment has been set, the inquiry process can begin. Learners 
need to come up with a hypothesis that they would like to confirm or reject running 
the inquiry. Therefore the next screen will allow them to set up one or more 
hypotheses. The inquiry process is not tied to a specific question, it should enable 
open research about multiple questions that can be related but they are not necessary 
the same. For instance, following the previous example, a student can set up these two 
hypotheses: (1) there is a relation between the shadow’s length and the position of the 
sun, and (2) therefore it is possible to calculate the height of big objects, such as 
buildings, that can not be measured easily because their dimensions.  
The next step of the inquiry workflow aimed to collect evidences in order to 
confirm or reject the assumptions and hypotheses made. Current step enables take 
pictures, record videos or create a voice notes (Figure 1). After data has been 
collected, the number of items collected is shown and a new option is available in the 
menu to display the evidences collected. 
Although the main goal of GPIM is not displaying the data collected, the student 
can visualize his or her data using View Data option. This option presents the data 
collected in a timeline (Figure 1), where old data is placed at the end of the timeline 
and recent data will appear at the beginning. In addition, the student is able to scroll 
between data collected using the touchpad. Furthermore, every single item has its own 
menu in order to provide specific functionality such as play or resume for audio and 
video media. 
The GPIM synchronizes data with the server when the user is online. However, the 
nature of an inquiry will lead to users stepping in and out of zones of wireless 
internet. When no internet is available, the GPIM will continue to work in an offline 
mode, enabling the users to continue capturing and viewing data. This makes the 
GPIM suitable for every context, including areas without internet connection. In 
addition, an inquiry can be an ongoing task. With the GPIM, inquiries spanning 
several days can be paused and resumed whenever the student wants. 
2 Discussion and Future Work 
This article presents Google Glass for the PIM (GPIM), which aims to bring learning 
to the next level providing a more seamless experience using an innovative and 
wearable head-up display technology. Particularly, what GPIM offers is innovation 
where technology adapts to the learner’s habits of learning offering a first view 
perspective and enabling fully interaction with the environment. Using head-up 
displays for inquiry-based learning can be especially useful in situations in which 
learners need to document something while using their hands. Experimentation 
phases in a chemistry lab are a good example for inquiries that are hard to capture 
with traditional approaches or they need a high amount of preparation. 
The authors plan further experimentation and optimization of the Glassware PIM 
with experiments in the following topics: 
1. One line of further development will focus on the specific added value of the 
GPIM. Therefore the authors will create different predefined inquiries and 
learners will use the GPIM to work on different activities in the inquiry 
phases, which might be appropriate for Glassware. The goal will be to find 
the optimal fit for using Google Glass based applications in a whole set of 
devices and inquiry activities. 
2. A second line of research will especially look at differences of the results of 
data collected by Google Glass GPIM compared to data collected with 
smartphones and tablets as we expect quality differences in these.  
 
These experiments are intended to provide outcomes for the next research 
questions: 
 
1. What is the impact on student’s motivation using GPIM instead of PIM? 
2. What is the impact on perceived flexibility and usability using GPIM?  
3. Can mobile technology and data collection enable the integration of 
“moments of curiosity” (wonder moments) in the IBL process? 
 
Besides the main goal of this manuscript, which has been introduce the GPIM 
Glassware as a way of supporting the IBL process, it also has been intended to 
contribute with a new branch for research to discuss the impact of wearable HUD 
technologies like, Google Glass in learning environments.  
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